equation is an estimated relationship (using the Almon procedure) betsveen changes in total spending (GNP) and changes in the money supply and high-employment Federal expenditures. The focus of the Andersen-Jordan article was on the relative impact of monetary and fiscal actions. They rejected the propositions that the response of economic activity to fiscal actions relative to monetary actions was (1) larger, (2) more predictable, and (3) faster. In fact, their results suggested that the overall effect of fiscal actions was relatively small and not statistically significant. It was this result that generated considerable controversy among members of the economics profession.
Does the St. Louis Equation Now
Believe in Fiscal Policy? relationship (using the Almon procedure) betsveen changes in total spending (GNP) and changes in the money supply and high-employment Federal expenditures. The focus of the Andersen-Jordan article was on the relative impact of monetary and fiscal actions. They rejected the propositions that the response of economic activity to fiscal actions relative to monetary actions was (1) larger, (2) more predictable, and (3) faster. In fact, their results suggested that the overall effect of fiscal actions was relatively small and not statistically significant. It was this result that generated considerable controversy among members of the economics profession. 2 The conventional wisdom of the time was that fiscal actions (whether in the form of a maintained increase in expenditures or a tax cut) did have an impact on economic activity, with a multiplier usually estimated at about 1.5 or greater. 3
In a recent article, Benjamin Friedman pamblished updated estimates of the St. Louis equation.
4 According to Friedman, the St. Louis equation now "believes in" fiscal policy. He presented results showing that the St. Louis equation yields a significant government spending multiplier of about 1.5 when estimated with data through second quarter 1976. This result conforms with neo-Keynesian thinking. At the same time, Friedman duly noted that with these updated estimates the relatively strong impact of monetary actions continues to hold. There are several possible explanations of Friedman's results, including the effect of data revisions. Since the original presentation of the St. Louis equation, many data revisions have occurred. The net 
A Critique of These Updated Estimates
To better understand what underlies these changed results, the error pattern of the St. Louis equation is examined in greater detail. This error pattern is shown in Chart I for the equation as estimated for the original sample period through IV/1969, and for the updated version through IV/1976.
The IV/1969 version shows extreme errors only for those periods associated with major strikes. Such is not the case, however, for the updated version. There are three periods that stand out - 1/1975, 111/1975, and 1/1976 . The equation performs poorly in these periods, yet these quarters were not associated with major sfrikes.
A crucial assumption in linear regression is that the variance of the error term is constant. Examination of the errors for the period 1/1975 through 1/1976 suggests that this assumption might be violated. If this is so, in the absence of collateral information about the relationship between the nonconstant error variances, the power of the standard t and F tests becomes indeterminate.
7 If, for example, these errors are positively correlated with the size of the deviation of the independent variables about their means. there is increased probability of incorrectly rejecting the null hypothesis of no significai~ce.That is, a particular coefficient would be incorrectly judged to be significant. ii . 1953 1955 1957 1959 1961 1963 1965 1967 1969 1971 1973 1975 Nate, Error equals actual quarter.to.quarter first difference in GNIP) minus fitted value see equations in Table Ill for sample To determine if the assumption of constant variance in the error term is being violated, a statistical test was conducted for the sample period ending in IV/1969 and the one ending in IV/1976. These results are shown in Table III using the GoldfeldQuandt test for homoscedastieityY The assumption of homoscedasticity (constancy of error variances across all observations) is not rejected with this specification of the equation for the sample period ending IV/1969, but is rejected for the period ending IV/1976. In general, the St. Louis equation, as estimated in its original first difference form, but updated through 1976, does not now appear to satisfy the requirement of least squares estimation that the variance of the error term be constant. Given the evidence of nonconstancy of the error variances and the absence of reliable information about the relationship among the error variances, confidence in the significance of the estimated coefficients is reduced, One way around this problem is to seek an alterna- t2 Since the primary-problem with the arithmetic first difference (including a constant) specification seems to be one of heteroscedasticity when the sample period is extended through 1976, an attempt was made to identify the source of the problem. To see whether a specification error may he the source of the problem, the Brown-Durbin-Evans test for constancy of the regression coefficients over time was applied to the first difference specification. The hypothesis of constancy of the coefficients was not rejected for the original sample period, but rejected for the extended period. However, for the rate-of-change specification, the hypothesis of constancy 
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The Estimates
Estimates of the St. Louis equation in rate-ofchange form for the two sample periods~ue shown in Table IV . The pattern of estimated coefficients as the to avoid these specification problems.~The alternative chosen here is to express all variables in the equation in rates-of-change formX'
In their original article, Andersen and Jordan suggested that a rate-of-change specification might be preferable. 13 At that time both specifications gave essentially the same results with regard to the relative impact of monetary and fiscal actions. They opted for the first difference form because it gave direct estimates of multipliers which, at the time, were more commonly used than elasticities in summarizing the economic impact of changes in policy variables, ' 1 There are various methods of avoiding the statistical problems discussed here, so it cannot be said with certainty that the altemative specification chose,s here is "the correct one."
However, if an alternative is found to satisfy the assumption of homoscedastielty, along with the other assumptions of least squares, more confidence can be placed on the estimated regression coefficients from that specification than in the original one. - IS 1953 IS 1955 IS 1957 IS 1959 IS 1961 IS 1963 IS 1965 IS 1967 IS 1969 IS 1971 IS 1973 IS 1975 Note: Error equals actual quarter.to.quarter annual rate of change in GNP) minus fitted value see equations in Table lVl equation is updated differs substantially from thQse presented for the first difference form in Table II . The sum effect of both monetary and fiscal actions changes little, Although there is some bunching of the coefficients towards t = 0, the coefficient on M.., is still the peak quarter of effect.
Examination of the estimates of the fiscal effect indicates that the sum effect changes from negative to positive as this specification is updated. However, the total of the fiscal effect is not significantly different from zero for either the original or extended sample periods. The distribution of the lag coefficients is little changed as the equation is updated through 1976, in contrast to the first difference specifications in Table II .
Analysis of the Error Pattern
The results of updating the St. Louis equation in rate-of-change form differ substantially from those in first difference form (Chart II). Using rates of change instead of first differences appears to satisfy the assnmption of constant error variances. The results of the Goldfeld-Quandt test are shown in Table V . For each of the test periods, the null hypothesis of constancy in the error variances is not rejected. By reason of this argument, there is no reason to suspect bias in the estimated standard errors for this specification. The sum effect for the monetary variable is significant, but for the fiscal variable it is not.
SUMMARY AND CONCLUSION
Benjamin Friedman has published results showing that the St. Louis equation now "believes in" fiscal policy. This conclusion was based on updated estimates of the equation in its originally ptiblished first difference form. Friedman's conclusion is shown to be suspect on statistical grounds. Estimation of that equation in arithmetic first difference fonn no longer appears to be acceptable because there is evidence of nonconstant error variance. Hence, it is difficult to assess the statistical reliability of any conclusions about the impact of monetary and fiscal actions based on estimates with that form of the equation.
To correct these statistical problems, the St. Louis equation was reestimated in rate-of-change form. All other properties of the specification were maintained, that is the number of lags the constraints and degree preferred on statistical grounds the original empirical of polynomial, and the definitions of the variables, conclusion regarding the steady-state effect of fiscal This alternative specification satisfied the least actions was not altered. The evidencc does not sup squares assumptions concerning constancy in the port the contention that the St. I ouis equation now error variance. With this rate-of-change alternative believes in" fiscal policy.
